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(54) MAP DISPLAY DEVICE AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smoothly display a zooming map 
without spending time. 

SOLUTION: This is a map display device wherein it is provided 
with an input means (1) for inputting a point, a storage means 
(3) storing map data of at least a different mode, a drawing 
processing control means (4) for reading the map data including 
the point inputted by the input means and processing zoomed 
drawing, and a display means (6) for displaying the output from 
the drawing processing means, and the drawing processing 
control means is arranged to perform zoomed drawing 
processing by using the map data of a different mode together. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An input means for inputting a point, and a memory measure in which map data of a different 
gestalt at least was stored, A drawing processing controlling means which reads map data including a 
point inputted by an input means, and performs zoom drawing processing, A map display device, wherein 
it has a displaying means which displays an output from a drawing processing controlling means, and said 
drawing processing^pntrolling means uses map data of a different gestalt together and carries out zoom 
drawing processing. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the device and storage which carry out zoom to a 

detailed map and are displayed on it from a wide-area map. 

[0002] 

[Description of the Prior Art]Conventionally, in the navigation device, when a user inputs a his present 
location and the destination, searches an input point from a list and displays a road map, making an 
applicable point easy to carry out zoom toward the detailed large map of a representative fraction from 
the small wide area map of a representative fraction, and to recognize is performed. Zoom is carried out, 
and when carrying out a map display, in the former, the method of carrying out zoom only of the polygon 
map data (map data which expresses a closed region by connecting the data of a coordinate string), and 
the method of carrying out zoom only using road map data are taken. 
[0003] 

[Problem(s) to be Solved by the Invention]Since polygon map data consists of data showing boundaries, 
such as a river, the coastline, administrative boundaries, by the zoom only by polygon map data, it 
cannot draw a detailed road map but can be drawn only to a certain amount of contraction scale. Since 
road map data comprises many data of alphabetic data, landmark data, etc., since it is necessary to 
carry out data read drawing from an information storage device, by the zoom only by road map data, 
there is a problem which requires time for zoom processing. It is for this invention solving an 
aforementioned problem, and aims at not spending many hours but enabling it to perform the map 
display by zoom smoothly. 
[0004] 

[Means for Solving the Problem]An input means for a map display device of this invention to input a 
point, and a memory measure in which map data of a different gestalt at least was stored, Map data 
including a point inputted by an input means is read, and it has a drawing processing controlling means 
which performs zoom drawing processing, and a displaying means which displays an output from a 
drawing processing controlling means, and said drawing processing controlling means uses map data of a 
different gestalt together, and carries out zoom drawing processing. 

[0005]A storage of this invention recorded a program which reads a database which has map data in 
which gestalten differ/and map data including an inputted point, uses map data of a different gestalt 
together, and carries out zoom drawing processing. 
[0006] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described. Drawing 1 is a 
figure showing the example of composition of the navigation device of this invention. The information 
about course guidance. The information about the input device 1 to input and the current position of 
self-vehicles. The current position sensing device 2 to detect, the data for [ required for calculation of a 
course ] navigation and the guide data of a display/sound required for course guidance, the information 
storage device 3 with which the program (application and/or OS) etc. are recorded, path planning 
processing, Generation of data required for course guidance, a display / audio assist processing required 
for course guidance, . It is the information about a run of the central processing unit 4 and vehicles 
which furthermore control the whole system. For example, it comprises the output unit 6 which outputs 
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the information about the information transmitter receiver 5 and course guidance which transmit and 
receive a traffic information and traffic information, detect the information about the current position of 
vehicles, or transmit and receive the information about a current position further. 
[0007]The input device 1 is provided with the function to input the destination or to direct navigation 
processing to the central processing unit 4 by a driver's volition. As a means for realizing the function, 
remote controllers etc. which input the destination with a telephone number, the coordinates on a map, 
etc., or request course guidance, such as a touch switch and a jog dial, can be used. In this invention, it 
has the device for performing the dialog by voice input, and functions as a speech input system. The 
recording card reader for reading the data recorded on the IC card or the magnetic card can also be 
added. The information center which stores data required for navigation and carries out an offer of 
information via a communication line by a driver's demand, The data communication unit for exchanging 
data between the sources of information of the portable electronic device etc. which have data of map 
data, destination data, a simple map, a building form map, etc. can also be added. 
[0008]The current position sensing device 2 using a satellite navigation system (GPS) The current 
position of vehicles, A travel speed or the GPS receiving set which calculates a direction etc. absolutely, 
currency information, A data receiver which receives the adjustment signal of GPS using the beacon 
receiving set and cellular horn (car telephone) which receive information, including lane information etc., 
FM multiple signals, etc., For example, the absolute azimuth sensor which detects the advancing azimuth 
of vehicles in the direction absolutely by using geomagnetism, For example, it comprises a steering 
sensor and a relative bearing sensor which detects the advancing azimuth of vehicles by relative bearing 
by using a gyro sensor, for example, the distance sensors etc. which detect mileage from the number of 
rotations of a wheel. 

[0009]The information storage device 3 is the memory storage which memorized the program and data 
for navigation, and consists of external storages, such as CD-ROM, DVD-ROM, a floppy (registered 
trademark) disk, and memory card, for example. Internal storage, such as ROM in a main part and a flash 
memory, may be used. A program for a program to process path planning etc., a program for showing 
around interactively by voice input, As data which is a program for performing display / voice response 
control required for course guidance, a program for searching a point and an institution, etc., and is 
memorized, It consists of files, such as road map data, polygon map data, search data, map matching 
data, destination data, register point data, image data of a crossing isotomous division point, and genre 
different data, and all the data required for a navigation device is memorized. This invention can store 
only data in CD-ROM, and a program can be applied to the thing of the type stored in a central 
processing unit, or the thing which acquires data and a program from the exterior by communication. 
[Q010]CPU in which the central processing unit 4 performs various data processing, the flash memory 
which reads a program from CD-ROM of the information storage device 3, and is stored, It consists of 
RAM which stores temporarily the data under the route guide information searched for the point 
coordinates of the program check of a flash memory, ROM which stored the program (program reading 
means) which performs an update process, and the set-up destination, road name code No., etc., or data 
processing. In addition, although a graphic display is omitted, The sound read from the information 
storage device 3 based on the voice output control signal from CPU in performing interactive processing 
by the voice input from the input device 1 The sound processor which compounds a phrase, the 

text collected into one, a sound, etc., is changed into an analog signal, and is outputted to a loudspeaker, 
The sensor input interface for incorporating the sensor signal of the communication interface which 
exchanges the I/O data based on communication, and the current position sensing device 2, and internal 
DAIAGU information are equipped with the clock for filling in the date and time, etc. The program which 
performs the above mentioned update process may be stored in an external storage. 
[001 1]AII of the program concerning this invention and the other programs for performing navigation may 
be stored in CD-ROM which is external storage, and a part or all of these programs may be stored in 
ROM42 by the side of a main part. Various navigation functions are realized by inputting and carrying 
out data processing of data and the program which were memorized by this external storage to the 
central processing unit of a navigation system body as an external signal. 

[0012]The navigation device of this invention contains the comparatively mass flash memory for reading 
a program from CD-ROM of an external storage as mentioned above, and ROM of the small capacity 
which stored the program (program reading means) which performs starting processing of CD. Even if a 
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power supply cuts, memory information is held, that is, a flash memory is a nonvolatile memory measure. 
And the program check which started the program of ROM which is a program reading means as starting 
processing of CD, and was stored in the flash memory is performed, and the disk management data of 
CD-ROM of the information storage device 3, etc. are read. Loading processing (update process) of a 
program is performed judging from the state of this information and a flash memory. 
[001 3]A GPS receiving set with which the information transmitter receiver 5 obtains information using a 
satellite navigation system (GPS), An information center (for example, ATIS), the other car, and 
information consist of data transmitter receivers for communicating bidirectionally, etc. by using a VICS 
information receiving set for information to come to hand using an FM multiplex broadcast, a radio wave 
beacon, a light beacon, etc., a cellular phone, a personal computer, etc. 

[0014]The output unit 6 is provided with the function which outputs notice information with a sound 
and/or a screen when a driver is required, or carries out the print output of the data etc. by which 
navigation processing was carried out with the central processing unit 4. As a means for that, a screen 
display of the input data is carried out, or it has the display which displays a course guidance screen, 
the printer which carries out the print output of the data processed with the central processing unit 4, 
or the data stored in the information storage device 3, the loudspeaker which outputs course guidance 
with a sound, etc. 

[0015]The display is constituted by the liquid crystal display of the short form, etc., and displays the 
arrow etc. which show the polygon map screen which the central processing unit 4 processes, a road 
map screen, the crossing enlargement screen based on map data or guide data, a destination name, 
time, distance, and a direction of movement. By sending image data to a display as bit map data, via 
image signal lines for exclusive use, there is nothing then, and the communication wire used by serial 
communication etc. can be used, and other communication wires can also be made to serve a double 
purpose. A display may be equipped with the memory which holds bit map data temporarily. 
[0016]This display is formed in the instrument panel near the driver's seat, and by seeing this, the driver 
can check the present location of self-vehicles, and can acquire the information about a future course. 
Although a graphic display is omitted, it may constitute by using the tablet which contains a touch panel, 
a touch screen, etc. in the display screen of a display, and touching a screen, or tracing a screen so that 
a point input, a road input, etc. can be performed. 

[001 7] Drawing 2 is a figure explaining the flow of the whole system. If a program is read into the central 
processing unit 4 from the information storage device 3 and the program of course guidance is started, 
the current position sensing device 2 will detect a current position, the surrounding map will be 
displayed centering on a current position, and the name of a current position, etc. are displayed (Step 
S1). Next, the destination is set up using target names, such as the name of a place and an institution 
name, a telephone number and an address, a register point, a road name, etc. (Step S2), and the path 
planning from a current position to the destination is performed (Step S3). Performing the present 
position track by the current position sensing device 2, if a course is decided, course guidance and a 
display will be repeated and will be performed until it arrives at the destination (step S4). When the input 
of stopping on the way setting out is before arriving at the destination, search area is set up and re- 
search in the search area is performed, and it carries out by repeating course guidance until it arrives at 
the destination similarly. 

[0018] Drawing 3 shows the example of composition of the road map data file stored in the information 
storage device 3 concerning this invention shown in drawing 1 . Drawing 3 (A) shows some road map data 
files, and consists of each data of the address of a road number, length, road attribute data, and formed 
data, size and the address of guide data, and size to each of a several n road, said road number — every 
road during a turning point — a direction (an outward trip, a return trip) — it is set up independently. As 
for said road attribute data as road guidance supplementary information data, the road consists of the 
side of elevated, elevated width, an underground passage, and an underground passage, the information 
on a lane number, branching data (flag of the existence of branching), and lamp data (flag of being a 
lamp). Said formed data has coordinate data which consists of the east longitude and the north latitude 
to each of node number m, when each road is divided by two or more nodes (paragraph), as shown in 
drawing 3 (B). Said guide data consists of each data of the address of the address of a crossing (or 
turning point) name, notes data, road name data, and road name voice data, size, and destination data, 
and size, as shown in drawing 3 (C). Alphabetic data and landmark data for displaying on [ other than 
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these data ] a screen may also be included as road map data. 

[001 9] Drawing 4 is a figure explaining the data structure of the polygon stored in the information storage 
device 3 concerning this invention shown in drawing 1 . As shown in drawing 4 (a) t polygon map data, It 
consists of attribute data, such as the number of coordinate points which shows the level and closed 
region of the fields (usually administrative boundaries), such as whole extent of Japan, East Japan, 
western part of Japan, a northeast, Kansai, all prefectures, and cities, wards, towns, and villages, and 
coordinate data in which the boundary of a closed region is shown, and is stored in the information 
storage device with map data. As shown in drawing 4 (b), the boundary of a closed region is formed by 
connecting each coordinate point of a polygon. The map (polygon map) drawn by such polygon, If only 
the boundary of that field is shown and zoom is carried out using this data from the small wide-area 
map of a representative fraction to the large detail view of a representative fraction, since there is little 
data to treat, data processing will be easy, and zoom processing will not take time. However, since it is a 
road map which can check a destination, a self-vehicle position, etc., the zoom by a road map is 
required for liking to carry out zoom eventually and to see in the place where a representative fraction 
is large. Paying attention to this point, this invention performs zoom of a broader-based portion with a 
polygon map, plans time reduction of zoom and is made to perform zoom by a road map in the stage 
which carried out zooming to the predetermined representative fraction. 

[0020]In this example, if a user does a point input, processing of such zooming will be performed 
automatically. As a method of inputting a point, which methods, such as the method of specifying the 
point on a road map, for example with cursor, a telephone number input in a menu screen, an address 
input, a genre input, a zip code input, and a register point input, may be adopted. 
[0021]As for the map data used for zoom, the polygon map of the small wide area of a representative 
fraction and the road map with a larger representative fraction than this are stored in the information 
storage device as standard contraction scale data by the twice as many representative fraction unit as 
this. Drawing 5 and drawing 6 explain the contraction scale data of such a polygon map stored in the 
information storage device, and the contraction scale data of a road map. 

[0022]As shown in drawing 5 , the map data of the polygon stored in the information storage device is 
map data of a wide area comparatively like 1/10,240,000, 1/5,120,000, 1/2,560,000, 1/1,280,000, 
1/640,000, 1/320,000, and 1/160,000. Even if it is a coordinate string showing the same field, when a 
representative fraction is small, the coordinate string showing a field looks beautiful to appearance at 
least, but if it displayed by the same coordinate string when a representative fraction was large, in 
appearance, it does not look finely. Then, the data according to a representative fraction is prepared like 
drawing 5, and it is made to change the number of coordinate strings by the large polygon of a 
representative fraction, and a small polygon. And zooming of these scale ranges is performed by reading 
this data and drawing a polygon map. Of course, it may be made to carry out zoom with a polygon map 
till the place which raised the representative fraction further. As shown in drawing 6 , road map data 
1/10,240,000, 1/5,120,000, The data of 1/2,560,000, 1/1,280,000, 1/640,000, 1/320,000, 1/80,000 
[ larger ] than the representative fraction of polygon map data other than the representative fraction of 
1/160,000, 1/40,000, 1/20,000, and 1/10,000 is stored in the information storage device, and the maps 
eventually drawn by zoom are 1/10,000 of maps. 

[0023]Therefore, if a user does a point input, the data of drawing 5 w ill be read, zoom will be carried out 
to 1/160,000 with a polygon map, subsequently zoom will be carried out from 1/80,000 to 1/10,000 using 
the road map data of drawing 6 , and a map will be drawn. In this example, the middle representative 
fractions 1/17,500, 1/15,000, and 1/12,500 are set to 1/20,000 of road maps between 1/10,000 apart 
from the standard contraction scale. As for the middle representative fraction, only the representative 
fraction is set up, and since the map data is not stored, whenever a point is set up, it asks for it by 
calculation. What is necessary is for whether the middle representative fraction is set up to set the flag 
as standard contraction scale data, and just to make the data of a middle representative fraction go to 
reading, for example, when the flag stands. Of course, a middle representative fraction may be set up 
also about a polygon map. In this example, in the stage which carried out zoom to 1/20,000 by the 
standard contraction scale, since the middle representative fraction is set up, the middle representative 
fractions 1/17,500 of the following ranking are read, and based on 1/20,000 of map data, map data is 
calculated and it draws. Subsequently, the representative fractions 1/15,000 of the following ranking are 
read, and based on the map data of 1/17,500 for which it asked by calculation, map data is calculated 
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and it draws. Subsequently, the representative fractions 1/12,500 of the following ranking are read, and 
based on the map data of 1/15,000 for which it asked by calculation, map data is calculated and it 
draws. Thus, if 1/10,000 of maps are eventually drawn using a middle representative fraction, it is 
possible to perform smooth zooming with little change of appearance. 

[0024]As mentioned above, although polygon map data is stored for every contraction scale, and the 
method of reading this data and drawing expresses a field with sufficient accuracy and has an advantage 
which can make writing speed quick, there is a problem that data volume will increase. Then, one kind 
and road map data are memorized for polygon map data for every standard contraction scale, and it may 
be made to perform point zoom. Drawing 7 shows one kind of polygon map data structure, for example, 
shows a Japanese map, In quest of polygon map data, zoom of a polygon map is performed [ based on 
this data ] by calculation to a predetermined representative fraction (this example 1/160,000), and it 
may be made to perform zoom of a road map using the road map data of drawing 6 f ollowing this. Since 
polygon map data is only data in which the outline of geographical feature is shown, there are few 
coordinate points to memorize compared with road map data. Therefore, since there are few coordinate 
points which should be changed into the coordinates of a display screen even if a contraction scale is 
changed, the polygon map of two or more representative fractions can be calculated from one kind of 
data, and it can draw in a short time. In this way, at comparatively quick speed, even if it does not take 
polygon map data structure like drawing 5 , polygon map drawing by zoom and road map drawing following 
this can be performed to such an extent that a vision top closed region can be recognized. 
[0025] Drawing 8 is a block lineblock diagram explaining the drawing method in this invention. To the 
contraction scale which provided the 1st drawing memory and the 2nd drawing memory in the central 
processing unit 4 of drawing 1 , read the contraction scale data stored in the information storage device 
3 by CPU, and was beforehand set as the 1st drawing memory, A polygon map is drawn using polygon 
map data on the basis of the center of a current position, the cursor position, and a screen, etc. While a 
polygon map is displayed on the 2nd memory to the contraction scale (1/160,000 reduces in this 
example) beforehand set as the 1st memory, A road map more detailed than a polygon map is similarly 
drawn on the basis of the center of a current position, the cursor position, and a screen, etc. using road 
map data by the contraction scale (1/80,000 reduces in this example) set up beforehand. And in this 
example, zoom drawing processing is carried out to 1/10,000 which is the detailed last road map. Of 
course, setting out of the representative fraction of the detailed last road map on 1/20,000 or a more 
detailed map may be enabled by a manual. One drawing memory is divided into two fields, and it may be 
made to draw a polygon map and a road map, without providing two drawing memories as mentioned 
above. 

[0026]And after outputting the polygon map of the predetermined contraction scale to which the 1st 
drawing memory was beforehand set by control of CPU and displaying on a display, it changes to the 
road map drawn by the 2nd drawing memory after predetermined time. Or after [ which displayed the 
polygon map of the predetermined contraction scale set up beforehand ] being drawn by the 1st drawing 
memory, it judges whether the road map was drawn by the 2nd drawing memory, and when drawn, it 
changes to a road map. Thus, when a user does a point input. By drawing a detailed map one by one and 
performing this processing automatically, after drawing the smallest polygon map of a representative 
fraction, if a user does a point input, zooming processing of a polygon map and a road map is performed 
automatically, and zooming can be performed in multi stage story. As mentioned above, in order to avoid 
that a screen changes rapidly by zooming, When a representative fraction becomes large, in this 
example, 1/20,000 of contraction scales by the way, It is also possible to perform stepless zooming by 
reading the middle representative fraction set up beforehand, asking for map data by calculation usi*ng 
the small road map data of the representative fraction nearest to this, and drawing based on this data. 
[0027] Drawing 9 is a figure explaining the example of the map drawing process flow of this invention. If 
the point input from a user occurs, the polygon Japanese map of the minimum representative fraction 
will be drawn to the 1st drawing memory (refer to drawing 8 ) in the coordinate center which the point 
was searched and was searched, and it will output to a display (Step S1 1, S12). The road map of a 
coordinate center searched with the representative fraction (this example 1/80,000) beforehand set up 
in parallel to this processing is drawn to the 2nd drawing memory (refer to drawing 8 ) (Step S13), Next, 
the contraction scale of the polygon map which draws to the next of the polygon Japanese map of the 
minimum representative fraction is calculated (Step S14), and it is judged whether it is the contraction 
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scale (1/160,000 or less [ This example ]) which a polygon map can draw (Step S15). Draw a polygon 
map by the contraction scale calculated when it was the contraction scale which a polygon map can 
draw (Step S16), output to a display (Step S12) f and the contraction scale which draws next at Step 
S14 again is calculated, The processing same to the predetermined contraction scale which a polygon 
map can draw is repeated, and zoom drawing processing of a polygon map and a map display are 
performed. And if zoom is carried out to a predetermined contraction scale, the road map (Step S13) 
drawn in parallel to drawing of a polygon map will be outputted to a display (Step 17). Subsequently, the 
contraction scale which draws next in a road map is calculated. Since the standard representative 
fraction is made the unit twice by the zoom of the road map of this example, calculation of this 
contraction scale is performed by doubling the present representative fraction. Subsequently, the 
calculated contraction scale judges whether it is a contraction scale to draw eventually (Step S19), 
When different, a road map is drawn by the calculated contraction scale (Step S20), it outputs and 
displays on a display (Step S17), and same processing is performed until it becomes a contraction scale 
to draw eventually at Step S19. And a road map is drawn by the contraction scale as the calculated 
contraction scale is a contraction scale to draw eventually, and it is outputted (Step S21). (this example 
1/10,000) 

[0028]In the zoom processing of the above-mentioned polygon map, only the map of the minimum 
representative fraction is displayed, and about the display of the polygon map of a larger representative 
fraction than it, it omits and may be made to perform zooming processing using road map data. When it 
judges whether the coordinates of polygon map data are displayed on a display screen after Step S16 
and it is judged that it is not displayed, When a road map is outputted (Step S17) and it is judged that it 
is displayed, the judgment step (Step S12) which outputs the drawn polygon map may be added. 
[0029] Drawing 10 is a figure showing the example of the contraction scale computation flow in drawing 
9. First, the present representative fraction A is compared with the representative fraction X set up 
beforehand (Step S31), The map of the representative fraction beforehand set up when the 
representative fraction A was below the representative fraction X (Step S32, YES) that is,. Or from it, if 
it is a wide-area map, the following representative fraction will be calculated (Step S33), and zoom 
processing will be completed if it stops being below the representative fraction set up beforehand (i.e., if 
it becomes a detailed map from the map of the representative fraction set up beforehand) (Step S32, 
NO). 

[0030]The figure with which drawing 1 1 explains other examples of the map drawing process flow of this 
invention, the figure showing the example of everything [ drawin g 1 2 ] but a contraction scale process 
flow, the map with which drawing 13 is drawn by zooming by polygon map data, and drawing 14 show the 
map drawn by zooming by road map data. In drawing 1 1 , the Japanese map of the polygon map of the 
minimum representative fraction is drawn in the coordinate center which points, such as an institution 
inputted by the user, were searched and was searched (Step S41). Drawing 13 (a) shows the Japanese 
map by the drawn polygon, and the cursor based on maps shows the searched point. Next, the 
contraction scale which draws is calculated (Step S42), and it is judged whether it is the contraction 
scale which can draw a polygon map (Step S43). In this invention, it is judged whether the map of a wide 
area is larger than the representative fraction which judges whether it is the range of the contraction 
scale shown in drawing 5 in order to carry out zoom with a polygon map, or was set up beforehand (Step 
S44). And or it was within the limits of the contraction scale shown in drawing 5 , when it judges below as 
the contraction scale set up beforehand, the next contraction scale is calculated. Since the standard 
representative fraction is made small by unit twice by the zoom of this example, calculation of this 
contraction scale is performed by doubling the present representative fraction. And the polygon map 
data of the calculated contraction scale is read, and it draws (Step S45). In this way, the polygon map of 
1/10,240,000, 1/5,120,000, 1/2,560,000, 1/1,280,000, 1/640,000, 1/320,000, and 1/160,000 is drawn one 
by one (drawing 1 3 (b), drawing 1 3 (c)). 

[0031 ]In this example, when it is not the contraction scale which can draw a polygon map at Step S44, 
when it becomes 1/80,000, the map data of this representative fraction is read, and a road map is drawn 
and outputted (Step S46, 47). Drawing 14 (a) shows 1/80,000 of road maps. The point which also 
searched the road map is drawn as a center, in this example, it draws in the indication frame of one 
fourth of the rectangles of the area of the full screen, and 1/160,000 of polygon maps are drawn as a 
background out of the indication frame. Of course, the indication frame can set up arbitrarily the circle 
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of the predetermined radius centering on the point searched not only in the rectangle, an ellipse, etc. 
Next, the contraction scale which draws is calculated (Step S48), and it judges whether it is a 
contraction scale (this example 1/10,000) to draw eventually (Step S49), and when it is not a 
contraction scale to draw eventually, ********** (Step S50) of the road map is drawn and carried out 
by this calculated contraction scale. In drawing 1 4 (b), the map displayed within the limit turns into a 
detail view more, and is drawn. Thus, if zooming of the road data in an indication frame is carried out and 
it reaches a predetermined representative fraction (this example 1/10,000), in the whole display screen, 
it will draw like drawing 14 (c) and a road map will be outputted (Step S51, 52). 
[0032] Drawing 12 explains the contraction scale calculation in drawing 1 1 . Here, the representative 
fraction which wants to draw eventually is made into 1/10,000. First, the present representative fraction 
A is compared with the representative fraction B which wants to draw eventually (Step S61), and it is 
judged whether the representative fraction A is smaller than the representative fraction B (Step S62). If 
the representative fraction A is size from the representative fraction B, it is zoom completion, and if the 
representative fraction A is smaller than the representative fraction B, the following representative 
fraction will judge whether the middle representative fraction is set to being a standard representative 
fraction A, i.e., a representative fraction, (Step S63). If the middle representative fraction is not set up, 
the following representative fraction C is a standard representative fraction, and in this example, the 
following representative fraction C is calculated by doubling (Step S64). Since the data of this 
representative fraction is stored in memory storage, this is read and it draws (Step S65). Subsequently, 
it returns to (Step S66) and Step S61 considering the representative fraction C as the present 
representative fraction A, and the same processing is repeated. In this way, since the middle 
representative fraction is set up by this example in Step S63 if the present representative fraction will 
be 1/20,000, The following middle representative fraction D (this example 1/17,500) is calculated from 
the representative fraction A (Step S67), and it draws in quest of 1/17,500 of data by calculation based 
on 1/20,000 of map data (Step S68). Subsequently, it returns to Step S61 considering the middle 
representative fraction D as the present representative fraction A (Step S69), and the same processing 
is repeated. In this way, the map data of the middle representative fractions 1/15,000 is calculated 
based on 1/17,500 of data, and 1/12,500 of maps are drawn one by one based on 1/15,000 of data. And 
since there is no middle representative fraction of the following ranking when it becomes 1/12,500, in 
Step S63, the following representative fraction turns into a standard representative fraction, and the 
standard representative fractions 1/10,000 are calculated in Step S64. Since the data of this 
representative fraction is stored in memory storage, this is read and it draws. Subsequently, it returns to 
(Step S66) and Step S65 as the present representative fraction, and since the present representative 
fraction is equal to the representative fraction which wants to draw eventually, zoom completes this 
representative fraction. 

[0033]Although zoom drawing processing of this invention was explained based on the example above, 
this invention is not limited to the above-mentioned example, and various modification is possible for it. 
For example, although the above-mentioned example explained the zoom-in drawing processing to a 
detailed road map from a wide area polygon map, zoom out drawing processing may be carried out from 
a detailed road map to a wide area polygon map. If such a method is taken, when inputting a point with 
cursor and the cursor position does not understand which hit it is, for example, the cursor position is 
drawn intelligibly. In the above, although zoom-in drawing by polygon map data and road map data and 
zoom out drawing processing were explained, the map data of various different gestalten like bit map 
map data and road map data other than these map data may be used, and zoom drawing processing may 
be carried out. 
[0034] 

[Effect of the Invention]Since the map data of a gestalt which is different when a point is inputted is 
used together and it was made to carry out zoom drawing according to this invention as mentioned 
above, It is possible not to spend many hours but to perform the map display by zoom smoothly, If a 
polygon map performs zoom of a broader-based portion and it is made to perform zoom by a road map 
in the stage which planned time reduction of zoom and carried out zooming to the predetermined 
representative fraction, further, many hours are not spent but it can perform the map display by zoom 
smoothly. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the example of composition of the navigation device of this invention. 

[Drawing 2] It is a figure explaining the flow of the whole system. 

[Drawing 3] It is a figure showing the example of composition of main data files. 

[Drawing 4] It is a figure explaining the data structure of a polygon map. 

[Drawing 5] It is a figure explaining the map data of a polygon. 

[Drawing 6] It is a figure explaining the data of a road map. 

[Drawing 7] It is a figure explaining the data structure of a polygon map. 

[Drawing 8] It is a block lineblock diagram explaining a drawing method. 

[Dra wing 9] It is a figure explaining the example of a map drawing process flow. 

[Drawing 10 ]It is a figure showing the example of a contraction scale process flow. 

[Drawing 1 1] It is a figure explaining other examples of a map drawing process flow. 

[Drawing 12] It is a figure showing other examples of a contraction scale process flow. 

[Drawing 13] It is a map drawn by the zoom by polygon map data. 

[Drawing 14] It is a map drawn by zooming by road map data. 

[Description of Notations] 

1 [ — A central processing unit, 5 / — An information transmitter receiver, 6 / — Output unit. ] — An 
input device, 2 — A current position sensing device, 3 — An information storage device, 4 
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